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(57) Abstract: An electric iron 
comprising a housing (1), a sole 
plate (2), a first reservoir (6) having 
an outlet (12) for a first fluid (7), an 
exchangeable reservoir (8) having 
an outlet (11) for a second fluid (9), 
which has a viscosity, and having 
coupling means (14), a nozzle means 
(10) comprising at least one aperture, a 
pump (19) for delivering a mixture of 
the first and second fluids to the nozzle 
means (10), said coupling means (14) 
comprising a first and a second inlet 
(15, 16) and an outlet (17), said second 
inlet (16) of the coupling means being 
fixedly connected to the outlet (11) 
of the exchangeable reservoir (8), the 
first inlet (15) of the coupling means 
(14) and the outlet (17) of the coupling 
means (14) being connected to the 
outlet (12) of the first reservoir (6) 
and to a supply tube (18) to the pump 
(19), respectively, if the exchangeable 
reservoir (8) is inserted into the iron, 
at least one of the inlets (15, 16) of the 
coupling means (14) and/or the outlet 
(1 1) of the exchangeable reservoir (8) 
being provided with a flow restriction 

viscosity of the second fluid (2) such that, given predetermined pumping characteristics of S^m^V^SL cLred 
flowrate of the mixture of fluids and/or a predetermined desired proportion of the first and second fluids C2.9) is obteTed 
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The invention relates to an electric iron comprising a housing, a sole plate, a 
first reservoir having an outlet for a first fluid, an exchangeable reservoir having an outlet for 
a second fluid, which has a viscosity, a nozzle means comprising at least one aperture and a 
pump for delivering a mixture of the first and second fluids to the nozzle means. 



Such an electric iron is known from WO 99/27176. With this iron it is possible 
to spray an additive fluid on the fabric before it is ironed. Additive fluids can be used e.g. for 
achieving a starching effect or wrinkling resistance, or for making cloth hydrophylic or 
hydrophobic. The additive fluid is contained in the exchangeable reservoir, whereas the first 
reservoir contains water. By starting the pump, water as well as additive fluid is sucked from 
the respective reservoirs via supply tubes, whereby the additive fluid is diluted with water, 
after which the mixture of fluids (diluted additive fluid) is pumped to the spraying nozzle. 
Parts of both supply tubes are shaped as capillary tubes in order to create an underpressure at 
the inlets of the pump. These capillary tubes have flow resistances which limit the maximum 
flowrate. To control the flowrate of the additive fluid to the pump, the supply tube for the 
additive fluid is provided with an adjustable valve. This means that it is up to the user himself 
to control the proportion of the fluids, and thus the degree of dilution. This could induce 
mistakes and could even be rather risky, because there is a reasonable chance that the user 
will use a wrong adjustment, e.g. a too high concentration of the additive fluid causing 
damage to the cloth. This risk is even greater if the user decides to use a different reservoir 
with a different additive fluid. A different fluid will usually have a different viscosity. This 
means that it is left to the user's competence how great the degree of dilution should be 
chosen. AH this may lead to mistakes. 



The object of the invention is to provide an electric iron in which 
exchangeable reservoirs containing additive fluids, possibly of different viscosity and in a 
concentrated form, can be used without the risk of the above problems arising. 
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According-to the invention, the electric iron comprises a housing, a sole plate, a first reservoir 
having an outlet for a first fluid, an exchangeable reservoir having an outlet for a second 
fluid, which has a viscosity, and having coupling means, a nozzle means comprising at least 
one aperture, a pump for delivering a mixture of the first and second fluids to the nozzle 
means, said coupling means comprising a first and a second inlet and an outlet, said second 
inlet of the coupling being fixedly connected to the outlet of the exchangeable reservoir, the 
first inlet of the coupling and the outlet of the coupling being connected to the outlet of the 
first reservoir and to a supply tube to the pump, respectively, if the exchangeable reservoir is 
inserted into the iron, at least one of the inlets of the coupling and/or the outlet of the 
exchangeable reservoir being provided with a flow restriction which is adapted to the 
viscosity of the second fluid such that, given predetermined pumping characteristics of the 
pump, a predetermined desired flowrate of the mixture of fluids and/or a predetermined 
desired proportion of the first and second fluids is obtained. 

Every exchangeable reservoir which can be used in such an iron has its own flow restriction 
15 for the first or the second fluid or both. The flow restriction is so designed that the maximum 
flowrate through the inlet causes a predetermined, desired flowrate of the mixture of fluids to 
be delivered through the aperture of the nozzle means. It is the manufacturer of the 
exchangeable reservoir who determines the degree of concentration of the mixture of the 
fluids, not the user. 

In a preferred embodiment of the iron, the second inlet of the coupling is 
provided with a non-return valve. This prevents liquid from flowing into or out of the 
exchangeable reservoir when the pump is not in operation. 

In a further preferred embodiment, the outlet of the first reservoir is provided 
with a non-return valve. This also prevents liquid from flowing into or out of the 
exchangeable reservoir when the pump is not in operation. If the exchangeable reservoir is 
removed, it will prevent leakage. 

Preferably, the exchangeable reservoir is provided with a vent and the iron is 
provided with a valve for opening or closing said vent. Closing the vent offers the possibility 
to deliver only the first fluid to the nozzle means, without the second fluid. 

In a further embodiment, the outlet of the coupling is provided with a filter. 
The filter prevents impurities from entering the pump, which impurities could cause damage 
to the pump or clogging of the nozzle means. 

In yet another embodiment, the aperture(s) of the nozzle means is (are) located 
in the sole plate. 
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The invention also relates to an exchangeable reservoir intended for use in the 
iron and having characteristics as described in the claims. 

These and other aspects of the invention will be apparent from and elucidated 
with reference to the embodiments described hereinafter. 



In the drawings: 

Fig.l is a diagrammatic view of an iron, in which an exchangeable reservoir is 
arranged, 1 - 

10 Fig.2 is a detailed view of the exchangeable reservoir according to a first 

embodiment and 

Fig.3 is a detailed view of the exchangeable reservoir according to a second 

embodiment. 

15 

An iron according to the invention as shown in Figs.l and 2 comprises a 
housing 1, a sole plate 2, a heating element 3, a steam chamber 4, steam outlet ports 5, a first 
reservoir 6 for containing a fluid 7, preferably water, an exchangeable reservoir 8 for a 
second fluid 9* and a spraying nozzle 10. The exchangeable reservoir may be a kind of 

20 cassette with a hard synthetic resin housing, or a kind of flexible bag. The fluid 9 in the 
exchangeable reservoir is a so-called additive fluid in a concentrated form with a certain 
viscosity. The exchangeable reservoir 8 is provided with an outlet 11 for the fluid 9. The 
reservoir 6 is provided with an outlet 12 for the fluid 7. The iron comprises a delivery system 
13 for delivering a mixture of the first and second fluids to the nozzle 10 in order to be 

25 sprayed on the cloth to be ironed. The delivery system comprises a coupling 14, which is a 
fixed part of the exchangeable reservoir 8. The coupling has a first inlet 15 which in 
operation is connected to the outlet 12 of the first reservoir 6, a second inlet 16 which in 
operation is connected to the outlet 11 of the exchangeable reservoir 8, and an outlet 17 
which in operation is connected to an inlet tube 18 to a pump 19. The first inlet 15 of the 

30 coupling 14 is provided with a flow restriction 20 and the second inlet 16 of the coupling is 
provided with a flow restriction 21. If a user wants to spray liquid on the cloth* the pump 19 
can be started by a push button 22. Liquids from both reservoirs 6 and 8 are sucked into the 
coupling 14 and a mixture of these fluids is conveyed through the outlet 17 of the coupling 
and then through the tube 18 to the pump 19 and from there to the nozzle 10. 
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The total flowrateof the mixture of fluids is determined by a number of 
factors. One factor is the characteristic of the pump. Another factor is the restriction at the 
nozzle 10. Other important factors are the flow restrictions of the inlets of the coupling 14 It 
is important that during spraying the proportion of the two fluids, i.e. the concentration of the 
additive in the mixture of fluids (degree of dilution of additive fluid) should remain constant 
This proportion is prescribed by the manufacturer. The flowrate of the first fluid 7 from the 
first reservoir 6 is determined by the flow restriction 20 located in the inlet 15 of the coupling 
14, and the flowrate of the second fluid 9 from the exchangeable reservoir 8 is determined by 
the flow restriction 21 located in the inlet 16 of the coupling k Each exchangeable reservoir 
8 has its own flow restriction which is adapted to the viscosity of the fluid 9. This means that 
the proportion of the two fluids (degree of dilution) is determined by the flow restrictions 20 
and 21. The flowrate of the mixture is also determined by these flow restrictions. In this way 
the concentration and the flowrate of the mixture of fluids are at the predetermined desired 
values. 

The table below gives an example of the use of flow restrictions 20 and 20 to 
achieve the desired mixing proportions for three different second (additive) fluids A, B and 
C. 





Additive concentrate 




A 


B 


C 


Viscosity of additive concentrate (cps) 


50 


50 


150 


desired mixing ratio ~ ~~ 

i ! 








(water / additive concentrate) 


6:1 


12:1 


12:1 


flow restriction 20 
(at first inlet 15) 


0: 1.5 mm 
L: 3 mm 


0: 2.5 mm 
L: 3 mm 


0: 1.0 mm 
L: 3 mm 


flow restriction 21 
(at second inlet 16) 


0: 2.5 mm 
L: 3 mm 


0: 1.0 mm 
L: 3 mm 


0: 4.0 mm 
L: 3 mm 
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Fig.3 shows a further embodiment of Fig.2. The second inlet 16 of the 
coupling 14 is provided with a non-return valve 23. This prevents liquid from flowing into or 
out of the exchangeable reservoir when the pump is not in operation. The outlet 12 of the first 
reservoir 6 can also be provided with a non-return valve 24. This also prevents liquid from 
flowing into or out of the reservoir when the pump is not in operation. Moreover, if the 
exchangeable reservoir is removed, it prevents a leakage. 
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The outlet 17 of the coupling 14 may be provided with a filter 25. The filter 
prevents impurities from entering the pump which could cause damage to the pump or 
clogging of the nozzle means. 

The exchangeable reservoir 8 may be provided with a vent 26 (see Fig.l). 
With the aid of valve means 27, the vent 26 can be opened or closed, e.g. by means of a knob 
28 located on the housing 1 of the iron. By closing the vent the user can spray only the first 
fluid, e.g. water on the cloth. 

The iron can be used as a steam iron. Water from the first reservoir 6 enters 
the steam chamber 4 through a dosing system 29 for generating steam which is conveyed to 
the steam outlet ports 5. 

It is also possible to locate the apertures of the nozzle means in the sole plate. 
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CLAIMS: 



1. An electric iron comprising a housing, a sole plate, a first reservoir having an 

outlet for a first fluid, an exchangeable reservoir having an outlet for a second fluid, which 
has a viscosity, and having coupling means, a nozzle means comprising at least one aperture, 
a pump for delivering a mixture of the first and second fluids to the nozzle means, said 
5 coupling means comprising a first and a second inlet and an outlet, said second inlet of the 
coupling being fixedly connected to the outlet of the exchangeable reservoir, the first inlet of 
the coupling and the outlet of the coupling being connected to the outlet of the first reservoir 
and to a supply tube to the pump, respectively, if the exchangeable reservoir is inserted into 
the iron, at least one of the inlets of the coupling and/or the outlet of the exchangeable 
10 reservoir being provided with a flow restriction which is adapted to the viscosity of the 
second fluid such that, given predetermined pumping characteristics of the pump, a 
predetermined desired flowrate of the mixture of fluids and/or a predetermined desired 
proportion of the first and second fluids is obtained. 

15 2. An iron as claimed in claim 1, characterized in that the second inlet of the 

coupling is provided with a non-return valve. 

3. An iron as claimed in claim 1 or 2, characterized in that the outlet of the first 
reservoir is provided with a non-return valve. 

20 

4. An iron as claimed in any one of the preceding claims, characterized in that 
the exchangeable reservoir is provided with a vent and the iron is provided with a valve for 
opening or closing the vent. 

25 5. An iron as claimed in any one of the preceding claims, characterized in that 

the outlet of the coupling is provided with a filter. 

6. An iron as claimed in any one of the preceding claims, characterized in that 

the coupling is integrated with the exchangeable reservoir. 
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* 7. An iron as claimed in anyone of the preceding claims, characterized in that the 

apeiture(s) of the nozzle means are located in the sole plate. 

5 8. An iron as claimed in any one of the preceding claims, characterized in that 

the second fluid is an additive fluid in concentrated form. 

9. An exchangeable reservoir comprising a fluid and intended for use in the iron 

as claimed in any one of the preceding claims, characterized in that the reservoir is provided 
10 with a coupling which comprises a first inlet intended to be coupled to the outlet of the first 
reservoir, a second inlet fixedly connected to the outlet of the exchangeable reservoir, and an 
outlet intended to be coupled to the pump, and in that at least one of the inlets of the coupling 
is provided with a flow restriction. 

15 10. An exchangeable reservoir as claimed in claim 9, characterized in that the 

second inlet of the coupling is provided with a non-return valve. 

11. An exchangeable reservoir as claimed in the claim 9 or 10, characterized in 
that the exchangeable reservoir is provided with a vent having an on/off valve. 

20 

12. An exchangeable reservoir as claimed in any one of the claims 9 to 1 1, 
characterized in that the outlet of the coupling is provided with a filter. 

13. An exchangeable reservoir as claimed in claim 9, characterized in that the 
25 coupling is integrated with the exchangeable reservoir. 



14. An exchangeable reservoir as claimed in claim 9, characterized in that the 

exchangeable reservoir contains an additive fluid in concentrated form. 



WO 01/57302 



PCT/EP01/00358 




FIG. 2 



WO 01/57302 



2/2 



PCT/EP01/00358 




FIG. 3 



INTERNATIONAL SEARCH REPORT 



Inte ..a! Application No 

PCT/EP 01/00358 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 D06F75/14 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 D06F 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

WPI Data, PAJ, EPO-Internal 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



FR 2 771 424 A (SEB SA) 
28 May 1999 (1999-05-28) 
cited in the application 
& W09927176 
the whole document 

EP 0 461 959 A (SEB S.A.) 

18 December 1991 (1991-12-18) 



page 4, 
page 4, 
page 4, 
5, line 
page 5, 



EP 0 629 736 A (SEB S.A.) 

21 December 1994 (1994-12-21) 



I, 6-9, 

II, 13,14 



1,2, 

5-10, 

12-14 



column 


3, 


line 


17 


- line 25 


column 


3, 


line 


42 


- line 57 


column 


4, 


line 


11 


-page 5, column 


29 










column 


6, 


line 


17 


- line 47 


1-7 











-/-- 



13 



Further documents are listed in the continuation of box C. 



ID 



Patent family members are listed in annex. 



w Special categories of cited documents : 

a A" document defining the genera) state of the art which is not 

considered to be of particular relevance 
*E" earlier document but published on or after the international 

ffllng date 

"L" document which may throw doubts on priority claimfs) or 
which Is cited to establish the publication date of another 
citation or other special reason (as specified) 

'O* document referring to an oral disclosure, use, exhibition or 
other means 

a p* document published prior to the International filing date but 
later than the priority date claimed 



•T later document published after the International filing date 
or priority date and not In conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed Invention 
cannot be considered novel or cannot be considered to 
involve an Inventive step when the document is taken alone 

"V document of particular relevance; the claimed Invention 

cannot be considered to Involve an Inventive step when the 
document Is combined wllh one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

*&' document member of the same patent family 



Date of the actual completion of the international search 

18 May 2001 



Date of mailing of the International search report 

28/05/2001 



Name and mailing address of the ISA 

European Patent Office, P.B. 581 a Patentlaan 2 
NL - 2280 HV Rijswljk 
TeL (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



Authorized officer 



Fairbanks, S 



Form PCT/lSA/210 {second sheet) (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Inte n.al Application No 

PCT/EP 01/00358 



C(Contlnuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category " Citation of document, with indication .where appropriate, of the relevant passages 



Relevant to claim No. 



EP 0 633 344 A (SEB S.A. ) 
11 January 1995 (1995-01-11) 



Form PCT7ISA/210 (eontjnuailon ol second sheet) (July 1982) 



page 2 of 2 



A> INTERNATIONAL SEARCH REPORT 

Information on patent family members 


Inte ..al Application No 

PCT/EP 01/00358 


Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 



FR 2771424 A 28-05-1999 AU 1340499 A 15-06-1999 

EP 0954629 A 10-11-1999 

WO 9927176 A 03-06-1999 

US 6128839 A 10-10-2000 



EP 461959 A 18-12-1991 



FR 


2663052 A 


13-12- 


•1991 


AT 


113675 T 


15-11- 


-1994 


CA 


2044045 A,C 


12-12- 


•1991 


DE 


69104909 D 


08-12- 


-1994 


DE 


69104909 T 


18-05- 


-1995 


ES 


2066383 T 


01-03- 


•1995 


HK 


117295 A 


28-07- 


■1995 


JP 


2656399 B 


24-09- 


■1997 


JP 


4242699 A 


31-08- 


•1992 


US 


5138778 A 


18-08- 


•1992 



EP 


629736 


A 


21-12-1994 


FR 


2705975 A 


09-12-1994 










DE 


69401725 D 


27-03-1997 










DE 


69401725 T 


07-08-1997 










HK 


90497 A 


01-08-1997 


EP 


633344 


A 


11-01-1995 


FR 


2707307 A 


13-01-1995 










DE 


69413890 D 


19-11-1998 










DE 


69413890 T 


12-05-1999 










ES 


2124859 T 


16-02-1999 










HK 


1013671 A 


05-05-2000 



Form PCT71SA/210 (patent family annex) (July 1 992) 



